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Description 



The present Invention relates to a method of Improving the shelf life of a foodstuff and in particular to 
5 a method of Improving the shelf life of a foodstuff comprising an edible tissue and a liquid food compo- 
nent 

Mayonnaise based salads usually contain a range of Ingredients of animal or vegetable origin In may- 
onnaise. The mayonnaise is an oil-ln-water emulsion which usually contains acetic acid. The shelf life of 
these salad products is typically 6 - 14 days at a recommended temperature of 4 - 6»C. 

10 It has been found that the physical properties of these salads are not stable and many of their charac- 
teristics begin to change immediately after mixing the solid ingredients of the salad with the mayonnaise 
causing a deterioration of the salad. The deterioration is usually manifested in two forms: first, there is a 
change In the organoleptic properties which is evidenced by an alteration in the appearance of the vege- 
table tissue and a thinning of the mayonnaise; second, spoilage microorganisms develop. 

15 Bom forms of deterioriation occur as a result of the redistribution of the components in the mayon- 
naise. Acetic acid present in the mayonnaise is taken up by the vegetabte tissue and water passes from 
the vegetable tissue into the mayonnaise. In addition, oil or a dispersion of oil in mayonnaise may pass in- 
to the air spaces of the vegetable tissue. These redistributions usually occur within 24 hours of mixing 
the ingredients. 

20 The transfer of oil into the vegetable tissue causes the previously white and opaque tissue to become 
translucent. The resulting tissue is often described as "tired", "aged", "translucent" and "grey". Fur- 
thermore, the migration of water Into the mayonnaise and of oil Into the vegetable tissue cause the tex- 
ture of the mayonnaise to after so that It becomes less viscous and runs off the vegetable tissue to ex- 
pose it. In addition, the flavour and the creamy-oily mouthfeel of the mayonnaise are said to become 

25 weaker. 

Although the migration of components is usually complete within 24 hours of manufacture, It has been 
found that the deterioration of the salad continues throughout its storage life. As the mayonnaise runs 
off the vegetable tissue, the translucent vegetable tissue becomes a progressively more obvious Indi- 
cator of a deteriorating product 

30 Microbial spoilage is another factor influencing the shelf life of mayonnaise based salads. The mayon- 
naise contains acetic acid which, at the relatively low pH values and at the concentrations usually em- 
ployed, is able to kill most microorganisms commonly found in salads and thus provide protection from 
microbiological spoilage or the growth of food poisoning bacteria. However, the migration of acetic acid 
Into the vegetable tissue causes the concentration of the acetic acid in the mayonnaise to decrease 

35 which result in a concomitant rise In the pH of the mayonnaise. This reduces the protection offered by 
the mayonnaise and permits the growth of certain bacteria and yeasts which can lead to microbiological 
spoilage of the salad product. The spoilage organisms are introduced predominantly with the vegetable 
ingredients of the salad. 
It Is an object of this invention to provide a method for improving the shelf life of a foodstuff. 

40 It Is a further object of this invention to provide a method and a solution for treating the vegetable 
component of a mayonnaise based salad to increase the shelf life of the salad. 

In accordance with the present Invention there is provided a method of treating an edible tissue to Im- 
prove shelf life of said tissue, said method comprising contacting the tissue with a liquid treating agent 
characterised in that the liquid treating agent is an aqueous solution comprising an ester of alginic acid, 

45 and a food grade organic add, preferably acetic acid. Said aqueous solution may also comprise a cation 
suitable lor use in food especially a divalent cation such as Ca++. 

The ester of alginic acid may be, for example, a propylene glycol ester. One particular suitable ester is 
available commercially under the designation L25A. The presence of the inert carrier In the solution 
serves to Improve the loading of the tissue with cations, especially where the tissue is of a hydrophobic 

50 nature, such as cabbage leaf tissue. 

The effectiveness of the solution can be further improved by Incorporating a surfactant Suitable 
food grade surfactants include sucrose esters such as sucrose palmitate and sucrose stearate. A suit- 
able ester is a sucrose palmitate ester available commercially under the designation P1 570. 
The aqueous solution may also comprise lactate ions, and the cations may be provided In the solution 

55 by the addition of a carboxylic acid salt of the cation. Where the cation is Ca++ the cations may be added 
in the form of calcium lactate. 

The aqueous solution is utilised to provide a microbicidal effect to the tissue being treated. It has been 
found that this is achieved by the incorporation of the food grade organic acid, for example carboxylic 
acids such as acetic acid, lactic acid, citric acid, tartaric add or sorblc acid. 

60 The aqueous solution may be applied to the tissue in any convenient way but it is preferably applied as 
a dtp. After dipping, the tissue is drained and the residual solution allowed to contact the tissue for a pe- 
riod of time suffident to effect a decrease In the numbers of microorganisms. A period of about 30 min- 
utes is usually adequate. 

The concentration of the ester of alginic acid in the aqueous solution may be within the range of 0.5 to 
65 1 0% (wfw), preferably within the range of 1 to 4% {w/w) ( and more preferably, is 2% (w/w). 
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The concentration of the food grade cation In the solution may be within the range of 0.5 to 10% (w/w), 
preferably within the range of 1 to 5% (w/w) and more preferably, 2.5% (w/w). 

The concentration of the food grade organic add in the solution may be in the range of 0.5 to 1 0% (w/w) 
preferably in the range of 0.5 to 4% (w/w), and more preferably, In the range of 1 to 2% (w/w). 
5 The concentration of the food grade surfactant may be in the range of 0.1 to 4% (w/w) preferably in 
the range of 0.2 to 1% (w/w), and more preferably, of 0.5% (w/w). 

The concentration of lactate ions in the aqueous solution may be within the range of 0.5 to 10% (w/w), 
preferably 1 to 5% (w/w) and, more preferably 2.5% (w/w). 

The method may also comprise treating the tissue with a second liquid treating agent to react with the 
10 food grade cation to form a material capable of encapsulating the tissue, said second agent comprising 
alginic acid. 

The second liquid treating agent may be a second aqueous solution which may comprise an alginic add. 
A suitable alginic acid is available commercially under the designation LF5/60. 

The concentration of alginic add in the second liquid treating agent may be within the range of 0.2 to 
15 8% (w/w) and, preferably, in the range of 0.5 to 4% (w/w). More preferably, the concentration of the al- 
ginic add in the second solution Is 1% (w/w). 

The material capable of encapsulating the tissue Is preferably an alginate formed form alginic add and 
from said cations suitable for use with food. 

Treating the tissue with said aqueous solution may serve to load the tissue with cations. Treating the 
20 loaded tissue with said second liquid treating agent, which may react with the cations to produce the en- 
capsulating material, is an effective way of binding the alginate to the tissue. 

The second solution may be applied in any suitable manner but it is preferably applied as a fine spray. 

The tissue may be treated with a third liquid treating agent to reinforce the strength of the alginate gel 
formed by the application of said aqueous solution and said second liquid treating agent The third liquid 
25 treating agent may be an aqueous solution and may comprise a food grade cation. The cation may be any 
food grade divalent cation and, preferably, is a food grade divalent calcium cation. The cation may be in 
the form of a salt which is preferably a lactate of the food grade cation. 

The concentration of the cation In the third liquid treating agent may be within the range of 0.5 to 10% 
(w/w) and preferably within the range of 1 to 5% (w/w). More preferably, the concentration is 2.5% (w/w). 
30 The solutions may be sterilised by arty convenient method for example by autodaving, filter sterilisa- 
tion or Irradiation prior to use. The liquid food component may be an oil-in-water emulsion such as mayon- 
naise. 

Where the foodstuff product contains an add, for example acetic acid in coleslaw mayonnaise, the de- 
sired quantity of acid can be incorporated in a treatment solution or solutions. The quantity of acetic add 
35 added to the mayonnaise can then be reduced accordingly or possibly eliminated altogether. 

In another aspect the invention provides a microbicidal solution as described above for use in a meth- 
od of treating edible tissue. 

It Is an advantage of this invention that It provides a method whereby it Is possible to delay the orga- 
noleptic changes of a foodstuff comprising an edible vegetable tissue and a liquid food component Said 
40 method may also be used to delay the growth of microbial spoilage organisms in the foodstuff. 

A further advantage of this Invention is that, by delaying the organoleptic changes of, and the growth 
of microorganisms in the foodstuff, it provides a method of improving the shelf fife of the foodstuff. 

Reference is now made to the accompanying drawings, in which: 

- Figure 1 represents amounts of microorganisms in coleslaw and the concentration of acetic acid and 
45 pH of the mayonnaise fraction of coleslaw manufactured by conventional means (O) or by using treated 
cabbage (•); 

Example 

50 An aqueous solution comprising 
2% w/w alginate ester L25A; 
1 or 2% w/w acetic add; 
2.5% w/w calcium lactate; 
0.5% w/w sucrose palmitate ester 
55 was applied by dipping the shredded cabbage in the solution. The solution was drained and residual solu- 
tion remaining on the cabbage was allowed to remain in contact for thirty minutes. The alginate ester 
L25A was used as an Inert carrier to load food grade divalent calcium cations onto the cabbage tissue, 
v The treatment also provided a microblddal agent (acetic add) and a food grade surfactant (sucrose 

palmitate ester P1570) which is used to improve the coating of the cabbage tissue. 
60 Table I represents the change In the number of viable microorganisms on shredded cabbage and car- 
rot tissue during treatment with the first solution for thirty minutes. 

Table I Change in the numbers of viable microorganisms on shredded cabbage and carrot tissue dur- 
ing treatment with a first solution for 30 min. 
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Table 1 



Change In the numbers of viable microorganisms on shredded 
cabbage and carrot tissue during treatment with a first solution 
for 30 min. 
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10 



15 



Vegetable 


viable count of 


% decrease in viable count after 


untreated tissue 


contact for 30 mln with the first 




<£f 1 ) 


solution which contained acetic 




acid at a concemtration of: 






(% w /w) 






1 13 2 


cabbage 


4x10 s 


98.9 99.7 99.6 


carrot 


9x10 s 


99.3 97.3 98.1 



A second solution comprising i% w /w aiginlc acid LF5/60 was applied in the form of a fine spray to the 
shredded cabbage tissue. The alginic acid reacted with the divalent calcium cations to form calcium algi- 
nate gel. 

20 A third solution comprising 2.5% w/w calcium lactate was applied in the form of a fine spray. The diva- 
lent calcium cations present in this solution reinforced the strength of the calcium alginate film encapsu- 
lating the shredded cabbage tissue by the Initiation of a calcium precipitated gelation on the outer part of 
the aiginlc acid coat . 
The experiment was carried out on coleslaw using a sample made from cabbage treated as above and 

25 an untreated sample. The sample containing the treated cabbage was made from mayonnaise prepared 
aseptically and which did not contain acetic acid. The concentration of acetic acid in the alginate ester 
L25A (I or 2% w /w) was chosen to give a final concentration In the product, after equilibration, which was 
similar to or below that In products present on the market 
Conventional coleslaw was manufactured by mixing 750g of freshly shredded cabbage leaf tissue with 

30 300g of conventional mayonnaise which contained acetic acid (Table 2). Treated coleslaw was manufac- 
tured by treating 750g cabbage leaf tissue by the standard procedure according to this invention and 
then mixing this with 300g mayonnaise which did not contain acetic acid. 
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Table 2 Composition of mayonnaises used in the manufacture of conventional and treated coleslaws. 

Table 2 ; 

Composition of mayonnaises used In the 
manufacture of conventional and treated coleslaws. 



40 Ingredient % f*/w) in mayonnaise 

used in the manufacture of 







conventional 
coleslaw 


treated 
coleslaw 


sunflower oil 




60 


60 


egg yolk 




7 


7 


sucrose 




82 


8.2 


Nad 




15 


15 


xanthan 




05 


05 


acetic acid 


1.1 or 


0.6 


0 


water 


to 


100 to 


100 



The coleslaws were distributed into commercial tubs, sampled throughout storage at I0°C for 28 days 
and the number of viable microorganisms, the pH and the concentration of acetic acid were measured 
and the general appearance noted. 

60 i) Conventional coleslaw: The cabbage tissue in this product changed in appearance from white 
opaque to translucent. After storage for 5 days, the additional deteriorative change of considerable 
brown colouration was noted. When the mayonnaise contained 0.3 - 0.4 % ( w /w) acetic acid at pH 4.7 - 
4.8, growth of lactobacilli and yeasts occurred in the product 
ii) Treated coleslaw: The cabbage tissue in this product did not become translucent but retained its 

65 white opaque appearance and did not discolour. When the cabbage was treated with alginate ester L25A 
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solution which contained l% {w/w) acetic acid, coleslaw was produced in which the concentration of ace- 
tic acid in the mayonnaise was 0.2 - 0.3% (w/w) at pH 4.4 - 4.7. The numbers of viable microorganisms 
remained below I02 g-1. 

5 The single figure of the accompanying drawings comprises 3 graphs showing the change In count of vi- 
able microorganisms, concentration of acetic acid, and pH with storage time in the mayonnaise fractions 
of coleslaw. 

The numbers of viable microorganisms were determined on plate count agar incubated for 2 days at 
25°C. 

1 o Coleslaws manufactured by conventional means are identified by (o) and treated cabbage by (♦). 



Claims 

1S 1. A method of treating an edible tissue to improve the shelf life of said tissue, said method comprising 
contacting the tissue with a liquid treating agent characterised in that the liquid treating agent Is an aque- 
ous solution comprising an ester of atginlc add, and a food grade organic acid, preferably acetic acid. 

2. A method according to Claim 1 in which the liquid treating agent comprises lactate ions. 

3. A method according to Claim 1 or 2 in which the liquid treating agent comprises a food grade sur- 
90 factant, preferably a sucrose ester. 

4. A method according to Claim 2 or 3 in which the concentration of lactate ions is within the range of 
0.5 to 10% (wAv), preferably 1 to 5% (w/w) and mere preferably is 2.5% (w/W). 

5. A method according to Claim 3 in which the concentration of surfactant is within the range 0.1 to 4% 
{w/w), preferably 0.2 to 1% (w/w) and more preferably is 0.5% (w/w). 

„ 6. A method according to any preceding claim In which the concentration of the ester of alginic acid is 
In the range of 0.5 to 10% (w/w), preferably 1 to 4% (w/w) and more preferably is 2% (w/w), and the con- 
centration of food grade organic acid is within the range of 0.5 to 10% (w/w), preferably 0.5 to 4% (w/w) 
and more preferably is 1 to 2% (w/w). 

7. A method according to any preceding claim in which the liquid treating agent comprises a food grade 
ao cation, preferably Ca++ 

8. A method according to Claim 7 in which the food grade cation is present In the solution as calcium 
lactate. 

9. A method according to Claim 7 or 8 in which the concentration of food grade cation Is within the 
range of 0.5 to 1 0% (w/w), preferably 1 to 5% (w/w) and more preferably is 2.5% (w/w). 

3- 10. A method according to any of Claims 7 to 9 which comprises treating the tissue with a second liquid 
treating agent to react with the food grade cation to form a material capable of encapsulating the tissue, 
said second agent comprising alginic add. 

11. A method according to Claim 10 in which the concentration of alginic add is within the range of 0.2 to 
8% (w/w), preferably 0.5 to 4% (w/w) and more preferably Is 1 % (w/w). 
„ 12. A method according to any of Claims 7 to 11, which comprises treating agent adapted to reinforce 
the encapsulating material, said third agent comprising a food grade cation, preferably Ca*+. 

13. A method according to Claim 12 in which the concentration of food grade cation Is 0.5 to 10% (w/w), 
preferably 1 to 5% (w/w) and more preferably is 2.5% (w/w). 

45 PatentansprOche 

1 . Verfahren zum Behandeln eines eBbaren Gewebes zur Verbesserung seiner Haltbarkeft durch In- 
beruhrungbringen des Gewebes mit einem flussigen Behandlungsmtttel, dadurch gekennzeichnet, daB es 
sich bei dem flussigen Behandlungsmlttel urn eine waBrige Lfisung mrt einem AlginsSureester und einer 

50 fur Nahrungszwecke geeigneten organischen Saure, vorzugsweise Essigsaure, handelt. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB das flOssige Behandlungsmlttel Lacta- 
tionen enthafL 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB das flOssige Behandlungsmittei 
eln zu Nahrungszwecken geeignetes Netzmittel, vorzugsweise einen Saccharoseester, enth&It. 

55 4. Verfahren nach Anspruch. 2 oder 3, dadurch gekennzeichnet daB die Konzentration an Lactatio- 
nen Im Berelch von 0,5-10% (w/w) und zweckmaBigerweise 1-5% (w/w) sowie vorzugsweise bei 2,5% 
(w/w) liegt 

5. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB die Konzentration des Netzmittels Im 
Bereich von 0,1-4% (w/w) und zweckmaBigerweise 0,2-1% (w/w) sowie vorzugsweise bei 0,5% (w/w) liegt. 
60 6. Verfahren nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB die Konzen- 
tration des AlginsSureesters im Bereich von 0,5-10% (w/w) und zweckmaBigerweise 1-4% (w/w) sowie 
vorzugsweise bei 2% (w/w) und die Konzentration der zu Nahrungszwecken geeigneten organischen 
Saure im Bereich von 0,5-10% (w/w), zweckm&Bigerweise 0,5-4% (w/w), und vorzugsweise 1-2% (w/w) 
liegen. 

65 
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7. Verfahren nach einem der vorhergehenden AnsprQche, dadurch gekennzeichnet, daB das flQssfge 
Behandlungsmittel ein zu Nahrungszwecken geeignetes Kalion, vorzugsweise Ca-^+enthait 

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB das zu Nahrungsmltlelzwecken geeig- 
nete Katlon In der Ldsung ats Calclumlactat enthalten 1st 

5 9. Verfahren nach Anspruch 7 oder 8, dadurch gekennzeichnet daB die Konzerrtratlon des zu Nah- 
rungszwecken geeigneten Katlons lm Berelch von 0,5-10% (w/w) und zweckmaBigerweise 1-^5% (w/w) so- 
wie vorzugsweise bei 2,5% (w/w) liegt. 

10. Verfahren nach einem der AnsprOche 7 bis 9, dadurch gekennzeichnet, daB das Gewebe mit einem 
Alglnsaure enthaltenden zwelten fiQssigen Behandlungsmittel behandelt wird, urn bei der Reaktion mit 

10 dem zu Nahrungszwecken geeigneten Kation eln zur Einkapselung des Gewebes fahiges Material zu bil- 
den. 

11. Verfahren nach Anspruch 10, dadurch gekennzeichnet, daB die Konzentration an Alginsaure lm Be- 
relch von 0,2-8% (w/w) und zweckmaBigerweise 0,5-4% (w/w) sowie vorzugsweise bei 1% (w/w) liegt 

12. Verfahren nach einem der AnsprOche 7 bis 11 , dadurch gekennzeichnet, daB das Gewebe mit einem 
15 ein zu Nahrungszwecken geeignetes Kation, vorzugsweise Ca++, enthaltenden, zur Verstarkung des 

Einkapselungsmaterials geeigneten dritten flOssigen Behandlungsmittel behandelt wird. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet daB die Konzentration des zu Nahrungs- 
zwecken geeigneten Kations lm Bereich von 0,5-10% (W/W) und zweckmaBigerweise 1-5% (w/w) sowie 
vorzugsweise bei 2,5% (w/w) liegt 
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Revendications 



1. Process' do traitement d'un tissu comestible pour amellorer la duree de vie au stockage dudit tissu, 
ce procdde comprenant la mise en contact du tissu avec un agent de traltement liqulde, caracterise en ce 
que ['agent de traltement liquide est une solution aqueuse comprenant un ester d'acide alginique, et une 
acide organique de qualfte alimentaire, de preference, I'acide acetique. 

2. Procede selon la revendicatlon 1 , dans lequel I'agent de traitement liquide comprend des ions lactate. 

3. Proc6d6 selon la revendicatlon 1 ou 2, caracterise en ce que I'agent de traitement liquide comprend 
3Q un agent tensio-actif de qualite alimentaire, de preference un ester de saccharose. 

4. Procede selon la revendicatlon 2 ou 3, dans lequel la concentration en ions lactate se sftue dans 
rintervalle de 0,5 a 10% (en polds), de preference de 1 a 5% (en poids) et mieux encore, en ce qu'elle vaut 
2,5% (en polds). 

5. Procede" selon la revendication 3, caracterise en ce que la concentration en agent tension-actff se 
35 situe dans llntervalle de 0,1 a 4% (en polds), de preference, de 0,2 a 1% (en poids) et mieux encore, en 

ce qu'elle vaut 0,5% (en poids). 

6. Precede selon Tune quelconque des revendications precedentes, dans lequel la concentration en 
ester d'acide alginique se situe dans rintervalle de 0,5 a 10% (en poids), de preference, de 1 a 4% (en 
poids) et mieux encore, en ce qu'elle vaut 2% (en poids), et en ce que la concentration en acide organique 

4Q alimentaire se situe dans I'lntervaile de 0,5 a 10% (en poids), de preference de 0,5 a 4% (en poids) et 
mieux encore, de 1 a 2% (en poids). 

7. Precede selon I'une quelconque des revendications prec£dentes, dans lequel I'agent de traitement 
liquide comprend un cation de qualite alimentaire, de preference Ca++. 

8. Proc6d6 selon la revendication 7, caracterise en ce que le cation de qualite alimentaire est present 
45 dans la solution sous forme de lactate de calcium. 

9. Precede selon la revendication 7 ou 8, caractense en ce que la concentration en cation de qualite 
alimentaire se situe dans rintervalle de 0,5 a 10% (en poids), de preference de 1 a 5% (en poids) et mieux 
encore, en ce qu'elle vaut 2,5% (en poids). 

10. Precede selon I'une quelconque des revendications 7 a 9, caracterise en ce qu'il comprend le trai- 
50 tement du tissu par un deuxieme agent de traitement liquide afin qu'il reagisse avec le cation de qualite ali- 
mentaire en donnant un materiau capable cfencapsuler le tissu, iedit deuxieme agent comprenant de I'aci- 
de alginique. 

11. Precede selon la revendication 10, dans tequet la concentration en acide alginique se situe dans rin- 
tervalle de 0,2 a 8% (en poids), de preference de 0,5 a 4% (en poids) et mieux encore, en ce qu'elle vaut 
1% (en poids). 

12. Precede selon i'une quelconque des revendications 7 a 11, caracterise en ce qu'il comprend le trai- 
tement du tissu par un troisieme agent de traitement liquide adapte & renforcer le materiau d'encapsula- 
tion, Iedit troisieme agent comprenant un cation de qualite alimentaire, de preference Ca++. 

13. Precede selon la revendication 12, dans lequel la concentration en cation de qualite alimentaire est 
„ de 0,5 a 1 0% (en poids), de preference de 1 a 5% (en poids) et mieux encore, en ce qu'elle vaut 2,5% (en 

poids). 
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Fig. 1 
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